Evidence of dysregulation of the CREB/CRE transcriptional pathway in animal models of Huntington's disease (HD) suggests that strategies designed to augment CRE-mediated transcription may be of therapeutic value. Here, we investigated the consequences of CREB activation and repression in chemical and transgenic mouse models of HD. In the 3-nitropropionic acid (3-NP) model, CREB phospho-activation in the striatum was potently repressed within the neurotoxic "core" region prior to cell death. Conversely, marked expression of phospho-CREB, as well the CREB-regulated cytoprotective gene Bcl-2, was detected in the "penumbral" region. To examine potential contributory roles for the CREB/CRE transcriptional pathway in striatal degeneration, we used both CREB loss-(A-CREB) and gain-(VP16-CREB) of-function transgenic mouse strains. 3-NP-induced striatal lesion size and motor dysfunction were significantly increased in A-CREB mice compared to controls. Conversely, striatal damage and motor deficits were diminished in VP16-CREB mice. Furthermore, transgenic A-CREB significantly accelerated motor impairment in the YAC128 mouse model of HD. Together, these results indicate that CREB functionality is lost during the early stages of striatal cell stress and that the repression of CREB-mediated transcription contributes to the pathogenic process.
Introduction
Huntington's disease (HD) is a neurodegenerative disorder characterized by striatal and cortical atrophy, and a typical onset of motor and cognitive symptoms in midlife (reviewed in Gil and Rego, 2008) . HD is an autosomal dominant genetic disease caused by a polyglutamine repeat size greater than 35 in the huntingtin protein (reviewed in Semaka et al., 2006) . Both the normal function of huntingtin and the mechanism of toxicity of poly-glutamine expanded huntingtin are yet to be definitively established. However, transcriptional dysregulation, excitotoxicity, oxidative stress, mitochondrial dysfunction, disruption of axonal transport and synaptic dysfunction have all been implicated in HD-induced neuronal dysfunction and death (Cha, 2007; reviewed in Roze et al., 2008b) . Given that many of these pathophysiological processes likely result from HD-evoked alterations in transcriptional networks, an understanding of the underlying cellular signaling state of the distressed striatum is merited.
In this regard, a particularly interesting set of observations has shown that HD pathogenesis leads to dysregulation of the CREB/cAMP response element (CRE) transcriptional pathway (Cui et al., 2006; DeMarch et al., 2007 DeMarch et al., , 2008 Lee et al., 2005a,b; Nucifora et al., 2001; Obrietan and Hoyt, 2004) . CREB is a member of the basic leucine zipper family of transcription factors and plays diverse roles in an array of physiological processes (Huang et al., 2008; Krönke et al., 2003; Marie et al., 2005; Redmond et al., 2002; Shieh et al., 1998; Suzuki et al., 2007; Tao et al., 1998; Wilson et al., 1996) . Within the nervous system, CREB regulates a wide range of neuroprotective processes, including the expression of trophic factors, antiapoptotic genes, detoxifying enzymes, and mitochondrial biogenesis (Shieh et al., 1998; Tao et al., 1998; St. Pierre et al., 2006; Wilson et al., 1996) . Therefore, manipulation of the CREB/CRE transcriptional pathway represents a promising target for amelioration of HD pathology.
To begin our analysis of CREB and striatal cell death, we employed the YAC128 mouse strain and the 3-nitropropionic acid (3-NP) model of striatal neuron toxicity. YAC128 mice express a polyglutamine expanded form of human huntingtin and show a progressive motor deficit from 6 months of age (Slow et al., 2003) . 3-NP is a potent, Neurobiology of Disease 36 (2009) 259-268 
